A threonine tRNA was purified from Bacillus subtilis W168 by a combined use of column chromatographic systems. The nucleotide sequence was determined to be
INTRODUCTION
Ala Thr We have recently proposed anticodon sequences of tRNA , tRNA and Val tRNA from Bacillus subtilis [1] . In these three tRNAs, 5-methoxyuridine (mo 5 U)* commonly locates at the wobble position of anticodons. Here, we describe puri these tRNAs.
describe purification and total nucleotide sequence of tRNA r , one of
MATERIALS AND METHODS
Purification of tRNA Growth of B. subtilis W168 and preparation of crude tRNA were reported previously [2] . Threonine tRNA was purified by a successive use of following column chromatographic systems: DEAE-Sephadex A-50 (pH 7.5) [3] , Sepharose 4B (pH 4.5) with a reverse gradient of ammonium sulfate [4] , and, for some preparations, BD-cellulose (pH 6.0) [5] .
Abbreviations. m x A: 1-methyladenosine, t 6 A: ^-[(9-S-^-ribofuranosylpurin-6-yl)carbamoyl]threonine, mt 6 Sequencing Techniques. Methods of fractionation of oligonucleotides produced by complete digestion with RNase T\ or pancreatic RNase as well as general procedures used for sequence determination were essentially the same as described by Harada et al. [6] . 5'-Terminal nucleoside of each oligonucleotide was determined by digestion with nuclease Pi from Pen-Leillium citrinum [7] . For sequence analysis of oligonucleotides longer than pentanucleotide, digestion with nuclease SW [8, 9] Correspondence of spot numbers to the oligonucleotides is shown in Table III . B and Y are blue and yellow markers, respectively.
all the RNase Tj fragments are summarized in Table I .
The oligonucleotides obtained by complete digestion with pancreatic RNase were separated into eleven fractions by DEAE-Sephadex A-25 (pH 7.5)
column chromatography operated at 65°. Peaks 5, 6 and 7 were separated into three, six and two components, respectively, by column chromatography under acid condition. Other fractions were composed of single components. Table II .
Experimental and theoretical molar ratios of the oligonucleotides are listed in Table III . Molar ratio of U-A-Gp to D-A-Gp was found to be 4 to 1, and that of G-G-Up to G-G-Dp, 7 to 3. : A-(l.1),G-(1.0),C-(1)  Pi: G(1.0),A(1.3),-A(l.l),-G(1.0) It may be partly due to incomplete modification at D 2 o. Of these products obtained by limited digestion, the fragments used for derivation of total nucleotide sequence are shown in Fig. 3 , with deduced primary structure of tRNA T h r . Measured S e q u e n c e ' has the sequence of pG-C-C-G-G-U-G-U-in this part. The total sequence illustrated by a cloverleaf model (Fig. 4) is grouped into type D4V5 (class I) [14] . Partial dis- Determination of total nucleotide sequence of tRNA is the first instance as a tRNA containing mo 5 l). We reported in the previous paper [1] that it was unsuccessful to separate mo 5 Up from Up, and mo 5 U from U, by usual solvent systems. By further investigation we found that mo 5 U and U can be separated by two-dimensional thin-layer chromatography reported by Rogg et al. [15] . Fig. 5 shows a chromatogram of a roughly equimolar mixture of mo 5 U and other four usual nucleosides on TLC alminium roll cellulose sheet. Rf The nucleotide sequences of threonine tRNAs from E. coli [17] and brewer's yeast [18, 19] (Fig. 6b) . If post-transcriptional modifications of nucleosides are disregarded in comparison, 37 residues are common to all of these three threonine tRNAs (Fig. 6c) . The common sequence from Ui6 to A21 in D loop is found also in several tRNAs specific to other amino acids [20] . The common sequences seen in anticodon loop, G35
G-U-G-A-Gm 7 G-U-U-G-C-A-C-C-A C-C-G-U-A-G-plus D-A-G--G-A-C-U-mo 5 U-G-C-A-A-C-U-G-T-?-C-A-A-G-C-U-C-A-A-U-D-G-U-t 6 A-A-?-C-A-G-U-C-C-U-C-U-U-G-
to A 3 S and in terminal region may be related to recognition by threonyltRNA synthetase.
As predicted previously [21] [22] [23] , t 6 A occupies the position adjacent to 3'-end of anticodon of tRNA r from B. subtilis. E. ooli tRNA r contains mt 6 A as well as t 6 A at this position [17, 24] . In B. subtilis tRNA , we did not detect mt 6 A. Void has recently detected an unknown methylated nucleoside in B. subtilis tRNA hydrolyzates [25, 26] . We were informed that 
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